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surgical interference has proved of great value in regard, of course, to 
the thorough antiseptic treatment of the wound, to excision, and to 
amputation. 

In closing my part of the discussion—a part which I fear has been 
anything but satisfactory—I desire to make a suggestion in reference to 
the treatment of tetanus which may be of value. It will be remembered 
that Brieger, Kitasato, and Wassermann discovered that the tetanus 
bacillus, though it grew in thymus infusion, did not develop spores, and 
that animals inoculated with such cultures were made highly immune 
to the cultures of tetanus grown in other media. The thought suggested 
itself to me that if the thymus juice possesses such remarkable properties, 
it should be tested with a view to a possible therapeutic effect. Its ad¬ 
ministration in cases of tetanus beneath the skin could certainly do no 
harm, and might do good, and it might also be administered by the 
mouth, like the thyroid gland in myxoedema. If successful, it would 
prove far more valuable than the antitoxine, because so readily pro¬ 
curable. 


FOOT-BALL AND THE PHYSIQUE OF ITS DEVOTEES, FROM 
THE POINT OF VIEW OF PHYSICAL TRAINING.' 

By Henry G. Beyer, M.D., Ph.D. (johns hopkins univ,), 

SURGEON, U. S. NAVY. 

The object of physical training, as understood at the present day, is 
the normal symmetrical growth and development of the human body by 
means of a carefully selected system of graded and progressive exercise. 
The exercises may be divided into general and special, the former being 
applicable to classes and the latter to individuals according to their special 
individual needs. In the smaller colleges and schools the instructor in 
gymnastics superintends both forms of exercise, but in the larger ones a 
medical director takes charge of the special exercises, which are pre¬ 
scribed only after a most careful examination, such as only a well- 
educated physician can make. The exercises themselves are, for the 
most part, done in a gymnasium ; certain games for children are played 
in the open air, as in the German system of gymnastics. 

It seems to me that no two things are so often confounded as this 
system of regular exercises, taken in the gymnasium, and the practice of 
athletic sports. The drills in the gymnasium compare with athletic 
training about as the undergraduate course at a college compares with 
the post-graduate course. The management of the former is in the 


1 Read before the American Physiological Society. 
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hands of a responsible medical superintendent, that of the latter in the 
hands of an irresponsible (medically speaking) athletic committee com¬ 
posed mainly of ex-champions of the field. Systematized and super¬ 
vised gymnasium exercise treats the body as a whole, and is perhaps less 
interesting to the partakers of it; athletic sports develop special parts to 
a high degree of perfection and are to some very attractive, but need 
corrective exercises to re-establish perfect symmetry of development, 
which is the object of systematized physical training. 

History shows that the one great danger of all athletic sports is in 
their being carried too far, and a reaction in public opinion is the natural 
and inevitable result. Thus, some of our most prominent men and 
educators, as well as physicians of America and England, have quite 
recently placed their names on record as being very much against the 
present tendencies of some of our athletic sports, notably those of foot¬ 
ball. 

Among the medical papers, especially have the Medical News and 
the London Lancet repeatedly commented on the game of foot-ball and 
on the number of deaths and of serious injuries directly traceable, not, 
as I understand them, to the game itself, but to the evils accompany¬ 
ing it. 

By still others it is even held that foot-ball has ceased to be a gentle¬ 
man’s game, and that the modern foot-ball player, playing, as some do, 
for gate-money and other pecuniary rewards, stands on about the 
level of the professional prize-fighter, acrobat, India-rubber man, and 
other freaks. 

On the other hand, according to its enthusiasts the game of foot¬ 
ball is by far the greatest ever invented—that such things as pluck, 
self-reliance, self-control, temperate habits, soldierly qualities, and 
discipline of any kind were unknown in the world before its intro¬ 
duction ; we are quite ex cathedra informed that all these good and 
manly qualities can be properly developed only through the medium of 
foot-ball. 

There being a great deal of truth and a great deal more of error 
and of exaggeration on both sides of this controversy, the question is, 
How much of this war of words is based on facts and how much on mere 
opinion ? 

Medical papers, unlike other newspapers, are published for but one 
class of people, namely, physicians, who are the natural guardians of 
public health and in whose direct line of duty it seems to lie to call 
timely attention to any danger threatening life and limb from any direc¬ 
tion or cause whatsoever. When, then, the London Lancet for 1892 
reports one hundred and nine grave injuries, among which were noted 
three cases of concussion of the brain, twenty collar-bone fractures, 
twenty-nine fractures of legs, five compound fractures, six fatal abdominal 
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injuries, with a total number of twenty-three deaths; when, furthermore, 
the Medical News reports five cases of death as having occurred in 
this country in 181)3, due to foot-ball, any medical man would consider 
these statements well authenticated, and without hesitation would put 
them down as facts, reasoning from the standing of these two medical 
papers, for any necessity for their either suppressing or enlarging the facts 
does not exist; it is, on the contrary, much to their interest to publish 
simply the naked truth. 

Granted though it must be that it would have been much better and 
more satisfactory if the collectors of the above facts had, at the same 
time, counted the total number of players of England and America, 
and also if they had taken the trouble to furnish us with brief but con¬ 
cise accounts of all the circumstances surrounding at least the deaths 
that have occurred—in other words, if the statistics had been more care¬ 
fully taken—yet, from the above-mentioned data, so far as they go, it 
would nevertheless follow that the game of foot-ball as played at the 
present time is attended by a considerable number of injuries and even 
by a certain number of deaths; the percentage number of the latter, 
however, would certainly look rather diminutive if the total number of 
players were actually known. 

These, then, are some of the admitted facts that form the basis for 
argument against the game, and that are now agitating the public mind 
as well as the minds of college faculties. 

Turning to the other side of this question, if we examine the founda¬ 
tions for the argument in favor of the game of foot-ball, the absence 
of solid facts becomes at once most apparent. It is positively dis¬ 
couraging when one realizes the large amount of writing extant upon 
foot-ball events and upon the game itself, and the time that the student 
of these matters is compelled to expend in reading these accounts— 
without, in the end, finding himself rewarded with one single solid sub¬ 
stantiated fact or result, except those existing for the most part in the 
imagination of over-enthusiastic advocates of the game, and which are 
consequently neither ponderable nor measurable, but a fine and highly 
refracting collection of rhetorical soap-bubbles that will not stand criti¬ 
cal examination. 

It would seem, so far at least, as if the opponents of foot-ball had the 
advantage of the argument, and it now becomes the duty of the friends 
of the game who would like to see it perpetuated to produce, if possible, 
fads that are calculated to neutralize the disadvantages alleged. The 
foot-ball season with all its excitement being over for the time being, 
the opportunity for considering the arguments pro and con seems too 
favorable to be allowed to pass. Let us, therefore, see what are the 
facts that would argue in favor of the game from the point of view of 
physical training. 
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In the autumn of 1892 we determined to make some observations on 
the influence of foot-ball as an out-ofdoor exercise on the human 
physique, so far as that influence can be ascertained by certain an¬ 
thropometric measurements, taken on the players, at certain definite 
intervals of time. In order to obtain a standard for a beginning, we 
tried to measure a few of the visiting “ teams ” as well as our own. We, 
very soon, however, were made most painfully aware of the great diffi¬ 
culty of our task from more than one point of view. In the first place, 
it was found to be an unusually difficult undertaking to attempt to in¬ 
duce a visiting foot ball “ team,” solicitous about the result of the con¬ 
templated match game, to submit to being measured to the extent that 
is necessary for obtaining accurate and valuable results an hour or so 
before the game begins. It is simply useless to inform them that it 
cannot possibly hurt a man in training for foot-ball to squeeze and pull 
about a few manometers. In the second place, whatever was done had 
to be done quickly, and the danger of all quick work is that accuracy 
must be more or less sacrificed. 

For these two reasons we deem ourselves rather fortunate in, never¬ 
theless, succeeding in getting the measurements of five visiting “ teams,” 
the success being almost entirely due, rather to the winning and per¬ 
suasive ways of some of my more diplomatic associates on the athletic 
committee than to my own efforts. 

Inasmuch as our work in this direction is believed to possess a cer¬ 
tain definite value not only as regards the subjects of physical training 
and anthropology but also as regards the present foot-ball question, the 
publication of some of the results seems both desirable and timely. 

The points that were more especially taken notice of were the age, 
height, weight, lung-capacity, and “total strength” of each individual 
player, and the position which he occupied on the field. 

Table I. is intended to give but the averages of each eleven on the 
different “teams” named: 


Table I. 


Names. 


Age. 

Height. 

Weight. 

Lung 

capacity. 

Total 

strength. 

Time of 
measure¬ 
ment. 



Yrs. 

mos. 

31 m. 

Kilo. 

Litre. 

Kilo. 

1892 

University of Pennsylvania 


22 


1810 

SO 

<1.004 

024 

Oct, 12 

Princeton .... 


20 

s 

isno 

so. 9 

4 8,S3, 

730.5 

“ 15 

Lafayette .... 


20 


1700 

77 

4.200 

042 


Franklin and Marshall 


22 

4 

1720 

73 

4.112 

602 

“ 29 

Rutgers .... 


20 

7 

1780 

77 

4.833 

080 


U. S. N. Academy 


20 


1780 

73 

5.004 

730 

Oct 21 

U. S. N. A. “ Hustlers” 


10 


1700 

71 

4 450 

017 

“ 21 

Averages (French) . 

20 

8 

1773 

76 

4.557 

062 

'I No. of 









) n 

Averages (English) . 


20 

8 

09.S in. 

107 lbs. 

278 cb.in. 

1456 lbs. 
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The French system of weights and measures is now almost exclusively 
used in anthropometry, but for the convenience of the English reader 
the averages have been converted into the English system. The only 
item needing a more detailed description for an intelligent understand¬ 
ing of this and the succeeding tables is the “ total strength.” The total 
individual strength was included in our observations from the quite 
natural inference that the game under consideration is one in which the 
strong and hearty are much more apt to engage than those less plen- 
teously endowed by Nature as regards the size and quality of their 
muscles. An account of the method of ascertaining this total strength 
will, therefore, be given under the head of“ total strength.” 

It will be noticed in Table I., by the names of the teams there 
represented, that several of the larger universities and colleges, as well 
as some of the smaller ones, are included. The two naval teams may, 
perhaps, be considered as standing between these two classes. The com¬ 
bined averages of the seventy-seven players, consequently, ought perhaps 
to answer pretty nearly to the description of the average American foot¬ 
ball player as he is at present. The table represents a great deal of 
labor in a small space, and contains in many respects a great deal of 
information not apparent at first sight, but, before analyzing it further, 
let us turn our attention to some other observations, and consider in 
detail the changes that were produced in the different items under 
observation by a course of foot-ball training, lasting, as it does here at 
the Naval Academy, two mouths. 

1. Height. As regards height, I may at once dismiss this item by 
stating that there never ivas any appreciable change produced in it dur¬ 
ing the above-mentioned period of two months’ training, and the heights 
are given in the tables for reasons that will become more apparent as 
we proceed. I must add that I do not wish to be understood by this 
statement as asserting that the height of foot-ball players is never changed 
during the training period, but merely that, so far as these observations 
have extended, such changes have not been observed. Growth in 
height, however, does not stop in those having undergone training who 
are still of an age at which development cannot have been completed, 
for I have observed it to take place after the period of foot-ball training 
was over. 

2. Weight. As regards the influence of foot-ball on the weight of 

the players, a most decided increase has been noticed. The average in¬ 
crease in weight which was observed and calculated from seventeen 
players, examined in the fall of 1892, immediately before and after the 
period of training, with regard to this point, was found to be 3.6 kilos, 
or 7.9 pounds. The same observations being repeated on twenty-five 
players in the fall of 1893, resulted in showing an average increase of 
3.28 kilos, or 7.2 pounds. • 
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Expressed in percentage, the average increase of the seventeen players 
examined in 1892 was 4.9 per cent, of their original weight, and iu 1893, 
in the twenty-five players under observation, it amounted to 4.7 per 
cent, of their original weight, as the “weight” column of Table II. will 
show. 


Table II.—Influence of Two Months’ Exercise at Foot-ball on 
the Weight ani» Lung-capacity of 25 Flayers. 

Observations in October and November, 1.S93. 


No. 


A 

;i*. 

llri-ht. 

L. i-ip. 
i. 

L. cap. 
ii. 

Gain. 

Weight, 

Weight, 

ii. 

Gain. 



Y rs. 

liuis. 

Mm. 

Litres. 

Litres. 


Kiln. 

Kilo. 

Kilo. 

i 


1!) 

0 

1710 ■ 

4.58 

1.75 


70 

72 

2 

.» 


Ill 

lo 

1832 

f>.7:{ 

0.22 


7.7 

80 

5 

;; 


2l 

ti 

17*i 

l.i*7 

1.20 


7o 

7.7 

5 

1 . 


21 

o 

1S12 

1.20 

4.34 


15.7 

01 

—1 



111 

0 

1738 

4.1.7 

1.1.7 


To 

70 

0 



21 


loss 

4.20 

1.1.7 


0.7 

07 

2 

- 


17 

N 

100<* 

4.1.7 

1. .70 


71 

71 

0 

n 


2o 


1078 

3.04 

4.0“ 


50 

02 


1) . 


21 

a 

loon 

•1.20 

1.4:7 


02 

r>o 

4 

I" . 


20 

0 

17-10 1 

1.4.7 

1.4.7 


To 

70 

0 

11 . 


10 

2 

17;io 

4.20 

1.45 


01 

7o 

0 

12 . 


IS 

1 

1828 

:W1 

4.20 


71 


2 

l:; . 


10 

p 

17.72 

3.01 

4 07 


10 

so 

4 

ll . 


10 

0 

17SO | 

4..70 

1.01 


r.7 

To 

3 

i:> . 


10 

0 

18112 1 

4..78 

.7.07 


7.1 

80 

o 



IT 

0 

1?:. 1 1 

4.07 

4.20 



80 

o 




0 

looo : 

.7..77 

5.73 


70 

SO 

4 

is . 


21 

1 

1MI.7 

.7 32 

•7.57 


07 

7') 

3 

1!.' . 


21 

10 

ITso , 

4.01 

4 01 

(i 

7n 

To 

5 

‘JO . 


10 

o 

1780 ! 

5.57 

5.00 


71 

8o 

0 

21 . 


IS 

i 

lx.S 

t..7s 

•l.ii! 


lil' 

Ll 

1 












23 . 


IT 

o 

17K1 i 

I.u7 

4.15 

... 

71 

70 

2 

21 . 



•i 

1828 

4..7S 

4.5S 

o 

08 

To 

2 



20 

- 

1720 

1 

4.07 

4.45 


ii7 

To 

3 

Av. (French) 

10 

n 

17.78 : 

4..73 

4.71 

o.lS 

c,11.-2 

73 

3.28 

Av. (Engli 

10 

10 

ii 

oo.2 in. 

277 cl'.in. 

288 cb.iu. 

11 0. i. 

1.73.3 lbs. 

101 lbs. 

7.T 11*. 


3. Lung-capacity. There is perhaps not one single subject in con¬ 
nection with physical training upon which more stress is laid by the 
more experienced men in this field than the necessity of developing the 
lung-capacity. The capability of drawing a sufficient amount of oxygen 
into the system to supply at all times, and under all conditions and cir¬ 
cumstances, the amount necessary for the full performance of the vari¬ 
ous functions of all the living cells in the system must ever be looked 
upon as a condition sine qua non to be aimed at by the physical trainer. 
The amount of oxygen that an individual is capable of absorbing into 
his system being largely dependent on the amount of air he will be 
capable of inhaling in a given time, or in one inspiration, we naturally 
turn to his lung-capacity, as ascertained by the spirometer, for points 
regarding his enduring qualities. 

On October 15, 1892, the first examination of seventeen players was 
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made with regard to their lung-capacities, and at the end of November 
the second examination was made. The result of these two examinations 
was quite surprising, for all the men, except two, came back with the 
same lung capacity on their second examination that they had shown 
on their first. The only increase that had taken place was noted 
in two half-backs—who, as is well known, have to do a great deal 
of running during the game. Thinking that it was possible that the 
lung-capacity increased in the beginning of the period of training, and 
that I ought to have taken my first observations on the 1st instead of 
on the 15th of October, the same observations were repeated this year 
(1893) on twenty-five players. The results are likewise shown in Table 
II., where it will be seen that the twenty-five players, after a two months’ 
course of training on the foot-ball field, give us an increase in lung- 
capacity of eleven cubic inches, or an average*increase of 3.9 per cent, 
of their original lung-capacity. Notice, however, that the percentage 
amount of increase in weight is 0.8 higher than that of the lung-capacity, 
a circumstance of some weight in its relation to the subject of “ vital 
index,” or the result of a simple division of lung-capacity by weight, 
and to which w'e shall again refer later on. 

4. Total Strength. According to the Anthropometric Manual of 
Amherst College, published in 1893, by Drs. E. Hitchcock and H. H. 
Seelye, the tests to be taken of a person whose total strength is to be 
calculated are as follows: 

a. Expiratory strength. The subject, after loosening the clothing 
about the chest and filling the lungs completely, should blow with one 
blast into the spirometer. Care should be taken that no air is allowed 
to escape from the sides of the mouth, and that in expelling the air all 
the muscles of expiration are brought into play. 

h. Strength of bach. The subject standing upon the foot-rest—as 
shown in Fig. 1, but with the legs straight—and with the dynamo¬ 
meter so arranged that when grasping the handles with both hands his 
body will be inclined forward at an angle of 60°, should take a full 
breath, and, without bending his knees, give one hard lift, mostly with 
his back. 

e. Strength of legs. The subject, while standing on the foot-rest, with 
body and head erect, and chest thrown forward (see Fig. 1), should 
sink down by bending the knees, until the handle grasped rests against 
the thighs, then, taking a full breath, he should lift hard, principally 
with the legs, using the hands to hold the handle in-place. 

d. Strength of upper arms (triceps). The subject, while holding the 
position of rest upon the parallel bars (see Fig. 2), supporting his weight 
with arms straight, should let the body down until the chin is level 
with the bars, and then push it up again until the arms are fully ex¬ 
tended. Note the number of times that he can lift himself in this manner. 
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e. Strength of upper arms (biceps). The subject should grasp a hori¬ 
zontal bar or pair of rings, and hang with the feet clear from the floor, 

pic, i.' Fm. ± 


while the arms are extended. Note the number of times that he can 
haul himself up until his chin touches the bar or rings. (See Fig. 3.) 

1 These illustrations are used by permission from Physical Education. 

VOL. 108, NO. 3.—SEPTEMBER, 1S94. 21 
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/. Strength of forearms. (See Fig. 4.) The subject, while holding the 
dynamometer so that the dial is turned inward, should squeeze the 
spring as hard as possible, first with the right hand, then with the left. 

The total strength is obtained by multiplying the weight of the subject 
by the sum of the “dip,” d, and the “pull,” e. (This is divided by 10 
simply to prevent too great a number of figures in the calculation.) 
To this is added the strength of back, the strength of legs, the average of 
the forearms, and the lung-strength, a. The sum is the “total strength.” 

For example : The weight of the subject being 64 kilos, the “dip” 11, 
and the “pull” 12 = 23; the back-strength 150, and the leg-strength 
180, the forearm-strength 45, and the lung-strength 2, the result will 
be 64 x 23 -h 10 + 150 + 180 + 45 + 2 = 524. 

This method, as will be noticed, is not intended to give us the exact 
amount of work that an individual is capable of doing, and which is 
calculated after a different manner, 1 but rather the total amount of 
available energy or strength which a person may bring to bear upon an 
obstacle at any given moment; in other words, it leaves us for the 
moment in ignorance as regards the endurance. 

Table III.— Influence of Foot-ball Practice on the Total 
Strength of the Players. 


No. 


1 

I 


10 

11 

12 

1:5 

14 

If) 

10 

17 


Averages 


17 players, av. age 10 yrs. 0 1110s. !■"> players, av. age 20 yrs. 0 tuns. 


av. height 1705 c.ni. 

or 09.5 in. 1 

av. height 17(58 0 in* 

or 09.4 

O uservat 

on sn ls;.*2. 


OHervo.tion in 1x93. 


Total 

strength in 

kilos. 

Total 

strength in 

kilos. 

First 

exam. 

Second 

exam. 

Gain. 

First 

exam. 

Second 

exam. 

Gain 

048 

089 

41 

572 

010 

44 

7;«s 

sol 

48 

507 

010 

49 

054 

70:5 

49 

598 

085 

87 

021 

072 

51 

785 

793 

8 

04 S 

700 

52 

478 

580 

102 

740, 

s:j2 

80 

525 

OSO 

10,1 

521 

01 is 

S7 

724 

815 

91 

002 

7!H) 

98 

590 

709 

119 

543 

049 

itft; 

718 

7So 

02 

753 

800 

107 11 

031 

724 

92, 

500 

012 

112 

515 

Oil 

9(5 

852 

971 

122 

004 

08(5 

82 

500 

030 

130 

*500 

090 

30 

504 

035 

131 

420 

588 

108 

004 

830 

172 

505 

048 

83 

092 

8 St 

192 




(526 

824 

190 




642 

747 

105 

597 

082 

85 


Table III. exhibits the observations of the last two years and their 
results. The average increase in total strength of the seventeen players 
examined in the fall of 1892 was 105 kilos, or about 16.4 per cent. 


1 See Report of the Surgeon-General of the Navy, 1893, p. 150. 
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of their original strength, and that of the fifteen players noted in the 
fall of 1893 amounted to 85 kilos, or 14.2 per cent, of their original 
strength. On examining more closely into the distribution of this in¬ 
crease in strength we have found that about 75 per cent, of it extends 
over the lower extremities and the back, showing that, although all 
the muscles are engaged in playing the game, there is a quantitative 
difference of degree. 

In the beginning of the last foot-hall season I examined about forty 
players with the view of getting a larger number for the second exam¬ 
ination. But—as a glance at the number of tests that must necessarily 
be taken of each individual, in order to accurately calculate from the 
facts thus ascertained his total strength, will show—the individual must 
be in perfect condition at the time of examination. Bruised hips, 
knees, ankles, shoulder-joints, elbow- or wrist-joints, and even finger- 
joints, will make accurate tests impossible; and hence the larger number 
of them—some of the best among them—could not be examined a second 
time immediately after the close of the season, and had to be thrown out 
of our observations to make the remaining ones as nearly accurate as 
is possible under the circumstances. Here is another reason why it is 
so difficult to obtain large numbers of observations in this field, and 
which also may largely account for the fact that no observations of this 
nature made at some of the other colleges of the United States have, at 
least up to the present, come to my notice. 

Attention has already been called to the “ vital index” (Enebuske) 
as having a certain significance in relation to the results obtained by 
physical training. The vital index is obtained by dividing the lung- 
capacity of a person as ascertained by means of the spirometer, and 
expressed in litres, by his weight in kilos. Demeny, in France, from 
his studies on children, found that in those of the same age the lung- 
capacity was proportioned to their weight, and that if a curve were con¬ 
structed of lung-capacity and weight in relation to age, the two curves 
come out parallel. 

Demeny found, furthermore, that this ratio was much higher in per¬ 
sons having undergone systematic physical training than in those who 
had not. These studies of Demeny have been repeated in a measure by 
Enebuske, and their correctness in his hands appears to have received 
additional support. Demeny, quoted by Enebuske, 1 makes this state¬ 
ment regarding the index: “ By taking young gymnasts and arranging 
them according to the decreasing value of their ratio of lung-capacity 
and weight, we have been able to ascertain that thereby we have made 
a classification that corresponds sensibly to their degree of resistance.” 

1 Observations on tlie Results ot l’edagog-Gymnastics of the I.ing System, made at the 
Boston Normal School of Gymnastics, Boston. 1*9;). 
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From our own limited experience with this index we believe it will 
be found correct for the large majority of cases. 

Before leaving the subject of total strength, I must add what appears 
to me to be a point of considerable interest. It might quite naturally 
occur to the reader that this so rapidly acquired strength was but a tem¬ 
porary affair, and would vanish again as quickly as it was acquired. 
As I was myself under this impression, I searched my records, and 
found that I was somewhat mistaken. In the seventeen players of last 
fall (1892) the maximum loss six months after the close of the season 
was only 5 kilos, or less than 1 per cent. Thus, no matter what we may 
find with regard to the staying qualities of the strength acquired through 
other sports, foot-ball strength, according to these observations, seems to 
stay pretty well. 

Summary. —In summing up the facts ascertained in the above obser¬ 
vations, we obtain as a result of two mouths’ foot-hall training on the 
seventeen players examined in the fall of 1892: (1) No increase in height, 
(2) no increase in lung-capacity, (3) an average increase of 4.9 per 
cent, in weight, and (4) an average increase of 16.4 per cent, in total 
strength. In the twenty-five players examined in the fall of 1893 we 
get: No increase in height, an average increase of 4.7 per cent, in weight, 
an average increase of 3.9 per cent, in lung-capacity, and an average 
increase of 14.2 per cent, in total strength (17). In both series of 
observations we have to record a decrease in vital index. 

It now becomes clear that in order to form any proper conception 
as to whether foot-ball is an exercise superior, inferior, or equal to any 
other form of exercise, we would require a similar set of observations 
made on the devotees of base-hall, cricket, lawn-tennis, boating, or any 
other out-of-door exercise, for the purpose of making comparisons. In 
this respect, however, the literature on physical training is sadly and 
most painfully deficient; there are, among the large number of books 
written on the subject, no published accounts with which to make 
such comparisons. The most we can do at present, therefore, is to form 
an approximate idea deduced from a comparison of these results with 
those obtained in the gymnasium. But even here we meet with almost 
the same scarcity of published results, and thus we cannot escape coming 
to the conclusion that the much-vaunted benefits derived from athletic 
as well as gymnastic exercise, for all ive know or can get at, exist for 
the most part in the minds of physical trainers, and perhaps in the 
personal feelings of those who have taken such exercises. Although 
this may form quite sufficient evidence for some, it will nevertheless 
not do for the purpose of establishing an incontrovertible fact, as it 
ought to be established, on sufficient scientific grounds. Science, unfor¬ 
tunately for some, requires proof; opinions may content themselves with 
faith. 
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But, the paucity of scientific data to the contrary notwithstanding, 
we all have at least a very strong suspicion that all forms of exercise, 
especially the out-of-door ones, do produce good results, not only with 
regard to their influence on the physique, but also on the mind, the 
discussion of which, however, from the nature of this inquiry, does not 
come within the scope of our paper. 

In some studies made on fifty naval cadets, and published in the 
report of the Surgeon-General of the Navy for 1893, the following aver¬ 
age increases were noted as a result of six months’ systematized exercise 
in the gymnasium, viz.: 0.1 per cent, in height, 1.3 per cent, in weight, 
3.8 per cent, in lung-capacity, and 32 per cent, in total strength. The 
average vital index at the beginning was 0.067 and at the end of the 
term 0.066, consequently there was a slight decrease. The average age 
of the fifty cadets was exactly eighteen years. 

According to the measurements in our possession of eight oarsmen, 
including about two months’ hard training for a boat-race during the 
spring months of 1893, we are enabled to record the following average 
increases, viz.: 0.2 per cent, in height, 4.7 per cent, in weight, 7.3 per 
cent, in lung-capacity, and 2* per cent, in total strength. The vital 
index at the beginning of the period of hard training was 0.066 and at 
the end it was found to be 0.068; there was, therefore, a slight increase 
in the latter. 

These several items are arranged in the following table : 
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The several methods of training for these sporting events, as well as 
the system of exercises in the gymnasium pursued nowadays, being so 
well known, and described elsewhere, a description of them may here be 
omitted. 

The figures shown in ’fable IV., so far as they may be of value, would 
lead one to conclude that both the regular systematized gymnasium 
drill and boating would furnish results superior to those of foot-ball. 
Boating, considering the large percentage of increase in lung-capacity 
and total strength which it here shows, must be considered the best 
training of them all. 
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Moreover, if we compare the vital index of our average foot-ball player 
as he appears in Table I., aud which is 0.059, with the average vital in¬ 
dex of the fifty cadets, which is 0.066, and that of the oarsmen, which is 
0.068, the same of the average Yale student being 0.065 and of the aver¬ 
age Amherst student 0.061, we find it rather below all of them. 

These are the simple unqualified facts as to foot-ball. Having now 
arrived at where we may form at least an approximately true conception 
of what the results of certain methods of training and exercising are, 
we must turn our attention to another very important question, and one 
not to be lost sight of in an inquiry of this character, viz.: Are all the 
finely-developed young men whom we see in the field at one of our 
championship games really the result pure and simple of foot-ball play, 
as is commonly inferred, or might it not also be possible that some of 
the fine manly qualities which they exhibit have been handed down to 
them from some not too remote ancestor? In other words, has the 
foot-ball field exercised a certain natural selection in the choice of its 
devotees, to complement that of the “ coach,” or are our fine athletic 
players indeed creations de novo of the foot-ball field alone? And this 
question must be asked with regard not only to foot-ball but also 
to all our athletic sports. It so happens that it is, comparatively 
speaking, much easier to prove that natural selection has by far the 
biggest share in the furnishing of the foot-ball field with its men ; 
its influence in this instance is, indeed, so apparent and so strongly 
marked that even without the assistance of craniometric data, the 
anthropological eye may easily discern an overwhelming preponderance 
of Anglo-Saxon and Germanic types of men, exhibiting to a large extent 
the good and characteristic qualities, mental and physical, of their blue¬ 
eyed, light-haired, and long-headed ancient ancestry. But we need not 
alone rely on what we merely see with our eyes, for we have in our pos¬ 
session an abundance of material to show that the sport attracts superior 
types of men from the very start. 

To begin with, let us, for instance, first compare the records of our 
own foot-ball men with those of the fifty percentile grade cadet, con¬ 
fining ourselves in making such comparison to the same items that have 
formed the bases of all our previous observations, namely, height, weight, 
lung-capacity, and total strength. 

As shown in Table Y.: (1) The average age of the thirty six foot¬ 
ball players is but two months ahead of that of the fifty percentile grade 
cadet, and represents, therefore, the average cadet so far as age is con¬ 
cerned, in accordance with the fact that players are admitted from all 
the four classes alike; (2) in height we find the foot-ball-player in 
average 4 per cent, superior; (3) in weight he is 28 per cent, superior; 
(4) in lung-capacity 21 per cent., and (5) in total strength 49 per cent, 
superior to his average fellow. 
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Table V. 
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Height. 

Weight. 
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In the thirty-six players here represented, and of which number alone 
complete measurements were available for oar purpose, there are in¬ 
cluded but eleven championship players, the remaining ones are those 
who never will play in a big game and, consequently, fall below the 
average; besides, nearly all the measurements represent the player as he 
is at the beginning of the training period, and without the increase noted 
to take place from the course of training. 

But if even we were to take off from this, the percentage superiority, 
that which we have shown may be gained during a two-months’ course 
of training at foot-ball, it would scarcely perceptibly lessen the former 
nor tend to make the conclusion less convincing that natural selection is 
by far the strongest of the two factors in the production of our finely- 
developed-looking foot-ball devotees. 

Nor need we confine our comparisons to the records of the Naval 
Academy alone, for there is an abundance of material for comparison 
on hand outside of it. 

Let us take, as another instance, the figures of our average American 
foot-ball man, as shown in Table I., and compare him with the fifty per¬ 
centile grade of the Yale students, from tables published by Seaver, and 
compiled from measurements taken during a period of five years. 

Table VI. 



At. age. 

Height. 

j Weight. 

Lung cap. 

Tot. str. 

. 

No. obs. 

Av. American foot-ball player . 

Yrs. mos. 

20 8 

1773 

70 

4.55 
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77 

Yule student, 50 per cent.. 
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03.1 

1.13 

458 1 

(5 years) 

Superiority in per cent. . 

i 

2.8 

20 

10 

14 



We find by a glance at Table VI. that the average American foot¬ 
ball player is (1) one year and one month older, (2) 2.8 per cent, taller, 
(3) 20 per cent, heavier, (4) has 10 per cent, more lung-capacity, and 


Computed from insufficient data, but believed to be approximately correct.—H. G. B. 
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(5) is 40 per cent, stronger than the fifty percentile grade of Yale 
students. 

Making, finally, a similar comparison with the Amherst student of the 
fifty percentile grade, and using for this purpose the tables but recently 
published by Drs. Hitchcock and Seelye, we will find, by examining 
Table VII., a superiority existing similar to that already noticed in 
previous tables. 

Table YU. 
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This selective influence is not only shown in the larger boys, but ex¬ 
tends, it would seem, also into smaller communities of boys. There are 
two sets of boys here who have banded themselves together into foot-ball 
“ teams,” and if anyone should think that they do not play the regular 
game in dead earnest, he may come and pay us a visit during the season 
and investigate for himself. 

The smaller team, which we may, for convenience sake, call juvenile 
team No. 1, consists of boys of an average age of eight years; and on 
comparing their average height with that of the fifty percentile grade of 
the Boston school boys 1 —-of the same, age of course—we find it to be G 
per cent, superior to that of the latter, and in weight they are 3 per cent, 
superior. 

Juvenile team No. 2 consists of boys of an average age of thirteen; 
their measurements show 1 , on a similar comparison being made, a 
superiority to the Boston school boys of 3 per cent, in height and 6 
per cent, in weight. 

We have seen the statement made somewhere that the class-standing 
of those of the college students who devote themselves to athletic sports 
is higher than that of those who do not, and the inference is, that the 
practice of those sports leads directly up to this result. We do not 
doubt for a moment the absolute correctness of the statement, but the 
inference may have to be slightly modified, for in view of the above 
facts we must likewise admit, at least, the possibility of an influence of 
the principle of selection; this influence admitted, we would rather 
expect to find what is implied in the above statement as a natural coin¬ 
cidence, than try to explain it on other grounds. We do not doubt in 


1 II. P. Bowditcli: Growth of Children, etc., Boston, lS'Jl. 




BEYER: FOOT—BALL AND PHYSICAL TRAINING. 321 


the least that bodily exercise influences the functions of the brain most 
favorably, but it does this indirectly, for, in order to produce any measur¬ 
able changes in the quantity and quality of brain work, its influence 
would have to be much more profound than it is, and be continued for 
many generations, for the results of thousands of years of Nature’s work 
on mankind are not so easily influenced as to be educated away by an 
afternoon’s practice at foot-ball. 

What, now, it may be asked, have we learned from these observations ? 
Do they prove that gymnastic exercise is a mere fad, and that foot-hall 
is worthless? They do neither; but on the contrary, if they prove any¬ 
thing, they plainly show that, if we have placed our foot-ball ideal un¬ 
adorned on the balance, we have not found it wanting ; and while it 
cannot be considered the best game in the world, and much of its vaunted 
superiority is due to popular clamor conjured up by the newspapers, it 
must, nevertheless, be considered as one of the best games extant. Based 
on these observations, we may feel ourselves on much firmer ground than 
we did before, if even we have to limit our arguments to the point 
of physical training alone, and cannot, from the nature of our inquiries 
extend our conclusions to the other manifold beneficial results produced 
by the game, the investigation of which must be relegated to the psy¬ 
chologist. 

On the other hand, if physical training is to stand, do not let us base 
our conclusions on false premises, for unless we take care that our 
grounds are true, broad, and deep, a sudden wave of popular indignation 
may some day cause it to come to a premature end, or, to say the least, 
seriously impede its onward march ! 

The question of policy regarding foot-ball, and as to how it should be 
played and managed in the future, has been so ably discussed by Drs. 
White, Wood, and Roosa, as well as Presidents Schurman, Angell, and 
Warfield, that there remains but little to be added to it here. 

The greatest danger that threatens foot-ball, by unanimous consent, 
seems to be the introduction of the professional element into its consti¬ 
tution. This, again, must be looked upon as the direct consequence of 
newspaper clamor. 

Unless, therefore, our college faculties will get together and arrange 
a special selective course leading up to the degree of Bachelor of Ath¬ 
letics, thus dignifying the game at once as a profession, which, I fear, 
they are not yet prepared to do, we will have to use a certain amount 
of discrimination and play foot-ball with more moderation, confine the 
game to the undergraduates and to the college-campus if it is to con¬ 
tinue to live. 

But how about the number of injuries and even deaths that have been 
recorded as having been produced on the foot-ball field? While it 
must be admitted that accidents may occur here as elsewhere, and in 
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spite of all proper precautions having been taken, it is, nevertheless, 
probably also true that, were all the circumstances surrounding these 
cases known, all the recorded deaths, without an exception, would 
be found traceable to gross carelessness of one kind or another. At 
any rate, since we cannot eat our pie and have it too, we shall have 
to pay a certain amount for the good we derive from it; and, if we 
should find that our investment does not turn out a gold mine, we may 
be satisfied with a silver one. But, certainly, all the injuries produced 
on the foot-ball field, in games played between gentlemanly and well- 
matched players, that have come under our observation have been 
amenable to treatment and have resulted in perfect cure. 

The one precaution mentioned by President Warfield, viz., to make 
the medical director in charge of physical training omnipotent in ex¬ 
cluding boys who are unfit to play in this game by reason of certain 
physical conditions or injuries existing, cannot be too strongly urged 
upon college faculties and those who wish to see the game survive. 



